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ABSTRACT 


The interspecific relationships of the genus Leucophenga, L. concilia, L. maculata, L. 
orientalis, and L. quinquemaculipennis were investigated by soluble proteins analysis. The 
electrophoretic banding patterns of the four species analyzed by SDS-PAGE were scanned 
by densitometer. The soluble protein patterns of L. maculata and L. concilia by SDS-PAGE 
appeared similarly and on the other hand, those of L. quinquemaculipennis had a different 
forms from three other species. 

The genetic distance among the four species of TDE analysis was calculated by formula 
of the Aquadro and Avise (1981). The genetic distance between L. maculata and L. concilia 
was 0.393, the lowest of all and between L. maculata and L. quinquemaculipennis was 0.496, 
the highest of all. The dendrogram was established using UPGMA method based on genetic 
distance obtained by TDE analysis. Clustered patterens as follows; first, L. maculata and 
L. concilia were clustered, and L. orientalis and L. quinquemaculipennis followed the first 
one in order. In consequence, it seems that the interspecific relationship of L. quin- 
quemaculipennis was farther from the other three species, while that of L. maculata and 


L. concilia was closer than that of L. orientalis. 
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LeucophengaS& Mikel] AAA 1886'de] AS NAAI LE Ae BIAS WAS x 
oly, AAA 204% 16240] Xx ]e] 91x: (Wheeler, 1986), SH 2°64 8Fol 
»x s|9)Uu(Lee9b Kim, 1987). Lewcophengas9|X- Neoleucophengat 3} Leucophenga°t 
49x uM qe te BEAD We 44 L. quinquemaculibennis:x- Neoleucophen- 
gate] Sia GE 34-9 Leucophenga tA ZUH. L. quinquemaculipennis= ZA 9) 
black spot} 919] = 3434 Fal F854], L. maculata. L. concilia R L. orientalis 3 
HO owabubXepa] FAM 4E Boles JA TAHT Ach. 

3A Hubby®} Throckmorton (1965)& D. virilis species group 9&ol]| HA 4-879 TAA 
e BAS 4% SAEs 7AL Singh} Coulthart(1982)= D. melanogaster? D. 
pseudoobscura AALE FRY PIAS PAAA FAA MoE ATAA. Del Puerto 
= (1985) sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) € °] 
gag xspe] 249 3997] FAA cuticle protein& #43 AH. O'Farrell (1975)A 2] 3+ 
©} x4Hd two dimensional gel electrophoresis (TDE)¥ °]%3}9 Brown} Langley (1979) 
€ D. melanogaster) AAR TA et heterozygosity] FES A 83A} 9"b 31x, 
Aquadro%} Avise(1981)= 221% 8e] AA TDES Asaa FAA AAE Aaa} 
starch gele] gaa AJA FAA AAA EFAA. 1a Ohnishi (1982)2 D. 
montium subgroups] Hao] TDEÈ 44344 ASS WAL, Lees Pak(1985)e| D. 
auraria complex 54A AA AJJAA yez tyde PAA $A MARAE Ba 
aag. Lee} Joo(1987)= &tx4 D. quinaria group 55A AA TAAS PAAA F7 
J daa Soda JAA AJE yaz AFAA RAE wa atowp Act, JAAR 
Drosophila&-| SAE xxpelepa]iz BFS ATA AALA, Leucophenga A Se Ax 
2] SDS-PAGEY TDEY 22 x&t Bee gu. 

E APE mejat»spoxpebateqa] 20783] AA ARA Leucophenga 4-&9| Wad FEA 
aguas yaa JE be] PARAE Web» sac, 


Me 2 oH 


3X Aue] 4485 Leucophengas 4 Sb 44 (L. maculata Dufour, 1839; L. concilia 
Okada, 1956; L. orientalis Lin and Wheeler, 1972; L. quinquemaculipennis Okada, 1956) 
2 1994 4935 xd 1099 o AMAA. L. maculata, L. orientalis R L. 
quinquemaculipennis= ANE JAAA L. concilia? ZAE AYAAN sweeping 
methode] AA AAA AeA. 

4A bul as Ey) 21314 sodium dodecyl sulfate polyacrylamide gel electrophor- 
esis (SDS-PAGE) = Laemmli(1970)9] vel aac, daa AEE arag Malt 35 
ule] SHPHA BAMA GS ACA 4,000rpm2 = OHA JAJAA 2 VSAS 3s 
“tk, Two-dimensional electrophoresis(TDE)% O'Farrell(1975) $] WHlel] 439. A1» 
zt £9] 4A Bupe]4 = lysis bufferz. Bat 3- 4C, 10,000rpma 4 25471 UA Lal sta 
2 444% 7, ARABS HAG, ce» FAA AAE Aquadros Avise(1981) 9 
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BAS ol HAA, 
F=2nyy/ (n, yx) 
D-1-F 
D: #44 7 
Fi fay Abe 
n, ny; BSE AHA spots] $T 
nyi Xs uua spot? 


zy a aa 

SDS-PAGE Jë $88 ca BA 

Leucophenga 4%% SDS-PAGE£ #48 d7]9 x^AE Figls zu. 

e|E dial exo] xe]|£ LKB-2202 Ultroscan laser densitometerel]^] 630nm2.= 
scanning&t He Fig.29} 2th, 

Standard protein? ¥& BAI &9.€ abcdefz rat. 4 Traz u] 3} oy 
xod apud sk a(M.W. 97,4000} 4) Ft AS 4H BF 5789] FAM band7b deb", 
band 4e 44 BF paaa. ast box (M.W. 97, 400-68 000) AE 4S BF TA 
@ 472) band7} Ue} tEA band 44°) L. maculata% L. concilia FAIAL, L. 
orientalis} L. quinquemaculipennis band F49) AIALA A 27$ wo} aq. 
bet cab (M.W. 68,000-43,000) NA = L. maculata} L. concilia] band®7} 974. de 

9.9, L. orientalis} L. quinquemaculipennis 72 4444 band 4e] PAA. c 
2} dt (M.W. 43,000-29,000) Ñ 41 L. maculata% L. concilia band +7} 643 band % 
Ako] 29r}. 3038 L. orientalis} L. quinquemaculipennis band 4) Sb 24E LUE 
d L. orientalis: 67W9]x: L. quinquemaculipennis'e 502 HFH. dst ert (M.W. 
26,000-20,100)e] A] L. maculata% L. concilia band +7} 37141214) band erApe] zbzb ch 
2A debts L. orientalis} L. quinquemaculipennis band 47H 3712 band7t dE 
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Fig. 1. SDS-PAGE protein banding patterns among the four species of the genus Leucophenga. 


1, L. maculata; 2, L. concilia; S.P, Standard protein; 3, L. orientalis; 4, L. quinquemaculipennis. 
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mol.wt.dalton 
97.4K 68.0K 43.0K 29.0K 201K 14.3K 


Fig. 2. Densitometric recordings of the electrophoretic pattems among the four species of the genus Leucophenga. 
S.P., Standard protein; 1, L. maculata; 2, L. concilia; 3, L. orientalis; 4, L, quinquemaculipennis; a, 
Phosphorylase B; b, Bovin Serum Albumin; c, Ovalbumin; d, Carbonic Anhydrase; e, Soybean Tryp- 
sin Inhibitor; f, Lysozyme. 


FILS yep. eS fT (M.W. 20,100-14,300) 0AE FAS band} ays Yep 
xd L. maculata} L. conciliar PAV} FILE yeke, L. orientalis} L. quin- 
quemaculipennis band Fo) FAREA 2b 244E GHA) epu. 

Aa aeo det SDS-PAGEYLS dyads Py ae xps]obépe] $a 
quinaria species group &se] 54celA]i- 40789] bands +&əaae (Lees Joo, 1987), 
Hirtodrosophila} 32) 5SAS 25789] FAI band} xt3F JAGI Lag u} ge} 
(Lee*+ Park, 1990). &- AFA ASS Leucophenga 2} 4ZAAE 92749] vs 
band& xt€ & + UAA Hirtodrosophila} X29} Akt GAS nq cu, xa 
SDS-PAGE 4} densitometer% scanning&t 23} -&zke] vw] aay & xbo|g ayd) e] 


0|- &€—Leucophenga 4, $t TAHHA 69 


AS AA $F] Ae) xpe]ob So] GE py] ep xpe]e] AAE Z)e]ebx AA 
t L.maculatas L. concilia7} G2 249] va] APA SS peaks BAY fabs} 
aq. WA L. quinquemaculibennis9] peak F432 GE 344 x xpe|gE BY 7AA. o] 
At Aye mxpele] VARA 0] 9} USE Zbo]2epm AA, 


TDEO| Fst FSM HA EA 

TDEe] Ağ Leucophengas 4AA ABS Aa May Ala]at AFAA L. 
maculata) & Fig.3>} atu, 

TDEs] A} BEAL 4% BF F 10091709] protein spot7t H4542], Aquadros} 
Avise (1981) 2] FAA JAA 2zkeat 24 4A FAA AAE Table 14 2c, 

L. maculata L. concilia AA AAE 0.393322 714 FAL $939xbApE xe 
H, L. conciliaS} L. quinquemaculipennis AAA FAA AAE 0.4022 Bolsa] FAL 
PARAE BAG, nem L. maculata} L. quinquemaculipennis= FAA A7} 0.4962. 
£ AARAA AA ebd] TDENA AAA HAA AS UPGMA (Sneath Sokal, 
1973) 42€ 3}83 4 dendrogram? Fig.49} xu L. maculata} L. concilia7} 7}% 7v» 


IEF — 
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Fig. 3. An example of TDE (a sample from male adults of L. maculata), after staining with commassie brilliant 


blue R. 


Table 1. Genetic distance among the four species of the genus Leucophenga obtained by TDE 


Species L. maculata L. concilia L. orientalis 
L. concilia 0.393 
L. orientalis 0.417 0.418 


L. quinquemaculipennis 0.496 0.402 0.458 
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L. maculata 


L. concilia 


L. orientalis 


L. quiquemacul ipennis 


GENETIC DISTANCE 


Fig. 4. A dendrogram showing the phylogenic relationship among the four species of the genus Leucophenga, 
based on data of genetic distance obtained by TDE. 


TARAZ cluster JA 47) L. orientalis, L. quinquemaculipennise2-& cluster] $1 dl, 

TDE]9.2 GAAS B44 AAS Lee} Joo(1987)7k X^L&* quinaria species group 
3e 543} Lee$R Park (1990)°] 244% Hirtodrosophila} 5¥ A 2] Azo] Al eF 100 
AA spots HAEA, X ATA Leucophengaj;9|^|x- Æ 10072) spots A F Wact, 
Ao Bo} aa SZ = spot TA AAA Z *olS € $ AA, 

2 A ARAA Leucophengas 46212) ARAE L. quinquemaculibennis?k GS 34 
He udx 3S AANE L. maculata L. concilia?) JARA A FAF ALB YA 
q. 
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Leucophenga ţ A 4 si 7] L. maculata. L. concilia. L. orientalis ® L. 
quinquemaculibennis& A4 LZ FEY HAAS ANAP 9x9: Pya ol 
= FUA PARAE Yaza Bac, 

SDS-PAGEzx. #44 4449) 47)9S4+2 densitometer? scanning 4 
3} band 9&9] L. maculata} L. concilia7} ARA, L.quinquemaculipennis 
= OS 344 Ge WARE naq. 

TDE Sat 444] FAA AAE L. maculata% L. concilia7} 0.3932-= 
AF WAE PARAE 4AL, L. maculata} L. quinquemaculipennis7t 
0.4962 RARA AF Add. TDEA #44 AAA AFÈ ZAZ 
UPGMA".9-& #443 23} L. maculata} L. concilia7} 1} L-Z cluster A 
913. oi7]ell L. orientalis. L. quinquemaculipennis T2 =. cluster AAH., 
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°) AIE L. quinquemaculipennis7} GE 343p FARAR dx usa 
33 HAHAE L. maculata} L. conciliazt9|] JARANA A AAL ALE 
Ay zug. 
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